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Recapitulation and General Eemares. 

We may now, in recapitulation, arrange in tabular form the differen- 
tial processes which we have recognized. 
I. Processes occurring in mesenchyme, 

1. Migration of nodal thickenings, p. 176. 

2. Free migration of amoeboid bodies, p. 176. 

a. from a layer. 

b. through fluid-filled spaces. 

3. Aggregation of mesenchyme, p. 176. 
a. into a thread. 

h, into a layer. 

c. into a mass. 

4. Attachment of mesenchyme, p. 178. 

5. Investment and interpenetration, p. 178. 

6. Transportation, p. 179. 

7. Absorption, p. 180. 

II. Processes occurring in protoplasmic threads or tubules. 

1. Tropism, p. 181. 

2. Splitting, p. 182. 

3. Anastomosing, p. 183. 

4. Union with other organs, p. 183. 

III. Processes occurring in protoplasmic layers. 
III*. Processes affecting area. 

a. Processes occurring in the wall of a sac. 

1. Excessive growth of particular parts, p. 184. 

a. along one axis. 

b. at one pole. 

c. along one meridian. 

p. Processes occurring in a plane or warped surface. 

2. Formation of perpendicular folds, p. 185. 

a. Pocket folds. 

b. Linear folds. 

3. Formation of folds in the plane of the area, p. 188. 
IIP. Processes affecting thickness. 

4. Thickening, — general or local, p. 188. 

5. Thinning, — general or local, p. 189. 
IIP. Processes affecting continuity. 

6. Atrophy, p. 190. 

7. Detachment of a piece from a layer, p. 190. 
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III*. Processes affecting two or more layers. 

8. Concrescence, p. 191. 

o. of free edges. 

b. of surfaces. 

c. of edges of folds. 

9. Perforation, p. 192. 

IV. Processes occurring in protoplasmic masses. 
IV'. Eflfecting especially change of volume, 

1. Excessive growth of particular parts, p. 192. 

b. general. 

c. local. 

IV^ Effecting especially change of form. 

2. Eearrangement of nuclei, p. 193. 

3. Vacuolization, p. 194. 

4. Dispersion of elements, p. 194. 

IV®. Effecting especially change in numl>er, 

5. Constriction, p. 194. 

6. Splitting, p. 195. 

7. Fusion, p. 195. 

The processes here ennumerated may be for the most part grouped 
under three general heads: — 
I. Ta^ic processes. 
II. Tropic processes. 

III. Genenil growth processes. 

Under Tcu^ Processes I include such as are accompanied by free 
migration of protoplasmic bodies, or by the flowing of protoplasm from 
one part of the whole body to another part. 

Under Tropic Processes I include such differential growth processes 
as result in a turning of protoplasmic bodies (threads or folds) towards 
one another or towards another protoplasmic body. 

By General Growth Processes I mean those differential growth pro- 
cesses which are not included under tropic processes. 

To the category **taxic processes" may be provisionally assigned 
Nos. I. 1, 2, 3, 4, 5, and 6 ; III. 4 (in part) and 5 (in part), 7 (1), 9 ; 
IV. 2, 4, 5, 6, 7. 

To the category " tropic processes " may be assigned Nos. II. 1, 2, 3, 
4 ; III. 8, 9. 

To the category " general growth processes " may be assigned Nos. III. 
1, 2, 3, 4 (in part) and 5 (in part), 6#; IV. 1 and 3. 
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tain criteria may, however, be employed iu some cases to determiue 
this. Thiis, where many migratory bodies move towards a commou 
point, or where a thread or tubule makes its way to a distant point, 
we may believe that a positively tropic stimulus is exerciseil by that 
point. Also, where two similar parts move towards each other, it is 
probable that a -[- stimulus is exerted by lK)th ; where, on the other 
hand, they mutually withdraw, it is probable that a mutual negative 
stimulus emanates from both. 

With these criteria in mind we may classify some of the taxic and 
tropic processes as -|- or — , and this 1 have attempted to do in the 
following table: — 



Probable Responses to Keqativb 
Stimuli. 

I. 2, a. Migration from a layer. 
IIL 4. Thinning of a layer (when due 
to flowing of the protoplasm 
from a point). 

III. 9. Perforation. 

IV. 4. Dispersal of elements. 
IV. 5, 6. Separation of masses. 



Probable Responses to Positive 
Stimuli. 

I. 8. Aggregation of mesenchyme. 
I. 4. Attachment of mesenchyme. 
I. 5. Investment and interpenetra- 

tion. 
I. 6. Transportation. 

III. 4. Thickening of a layer (when 

due to flowing towards one 
point). 

IV. 7. Fusion of masses. 

Tropic, 

II. 1. Turning of thread. 
II. 3. Anastomosing. 
II. 4. Union with other organs. 
III. 8. Concrescence. 



Probable Responses to either -j- or — Stimuli. 

I. 1. Migration of nodal thickenings. 
I. 2, 6. Free migration of amoeboid bodies. 
IV. 2. lioarrangement of nuclei. 

It is not too much to believe that the foregoiug hypothetical interpre- 
tation of the ontogenetic processes lies within the possibility of experi- 
mental test. Just as the control of the migration of amoeboid bodies in 
the adult has been undertaken with success, so may we hope to control 
the tropic and aggregation phenomena of ontogeny. By experiment alone 
can the causes of the developmental processes be determined. 



Cambridge, Mass., May 1, 1895. 
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